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4 Claires. 
The present invention relates t) motor f.uel 
composition .adapted te -provide distinct 4mlroved 
motor òeration under .cool mVist :epera.ting Con- 
ditions. The-motor..fuel comlòositionof the.pres- 
ent -in-venion comlrises : h,drocarbon-mixture 
boili-ng in the -gasoine :b0i-ling .rangewhich con- 
ains-as n fiagredient a very smallpercentage of 
an liphatic thioether of a mono-carboxylic.cid. 
;In .addition, the fuel compositions of the prescrit 
-iavenion 'may contain solventoilandother addi- 
rives such as lead-alkyl ;anOidetonants, dyes, gum 
inhibitors, oidation inhibitors, andtac lke. 
The novel motor fuel compositions-of rais in- 
vention are primarily 'intended to ovërcome cer- 
tain operational difliculties in conneCtion with 
automotive, 'marine, -stgtionary, nd airplane-en- 
gines. The difliculties veferred "te Tesult in fre- 
quent staling of the. engine under itling condi- 
tions. This stalling mgy-be encountered When- 
ever the weather "conditions 'in which the engine 
is used are such as te provide s, relatively-high 
humidity, and a temloerature below about60 o 
While this problem has actually been-existent 
for many years, 'attention has recently been fo- 
cused on it due te numerou complints of car 
owners particularly ïn 'the-northern portion of 
the United States. These ownerS r_eport that 
during cool, wet weather their cars .give Poor 
idling performance'chara-cterized by a high num- 
ber of engine stalls. The'difliculty fs encountered 
in-11 types of cars employing ail types bf car- 
buretors and utfli_zlng af] commercial bi'gnds of 
gasoine. 
Ïn'ortier ±o indicate the-magnitude o'this difli- 
culty, reference 'may be ruade te a survey Con- 
ducted in-the :New Jersey area basëd on the ex- 
periences of 300 car owners driving-tweritydffe r_ 
ent car models, during thefall and inter period. 
These cars employed the winter grade of regular 
and premium-commercial gasolines. Table 
gives a summa:¢ o 'the vesults obtained, show- 
ing the substantial num]er of stalls encountered 
in the operation (if the cars under 'the indi- 
cated conditions. 

IOFFICE 

Temperture, °F ........ 
Relgtive Humility, Per 
cent ................... 
Weather ................ 
Winter Regular Users___ 
Wiuter Premium Users_ 

TABLE I 45 
Number of Complaluts of Two Stalls or 
More (peç 100 Cars) 
 50 
96 

suflïcient refrigerting effe¢t to condense and 
3 freeze-moisture Dresent "in-the air entering -the 
carburetor. :Normal fuel vaporizationwithinthe 
carburetor tan cause a temperature reducti0n of 
the ruera.1 parts of the-carburetor up to 50 ° -1. 
below that of the entering air. Consequently, 
4O pri0rto the rime of complete engine.andrdator 
warm-up, this drop in temperature may cause 
formation of ice in the carburetor. Ice formation 
probably occurs most redily under conditi0ns of 
light 'load.operation. The result is that fter a 
period oflight load operation, when the throttle is 
closed te the idle position, ice already formed on 
the-Vhrottle plate and .a'djacent walls, :plus ïce 
which then fonds, restricts'the narrow gir open- 
s2 ings fo cause engine stalling. 
 7. 2 Te more clearly define the problem of engine 
2  :70 o6  00 stalling due te carburetor icing, datawere tabu- 
Cler / over- / Light ]tteavy - 
: .ast  la/ aa/ liu lated based on customerr.eaction surveys, care- 
    fully controlled road tests, and lab0ratory cold 
.o / s[ o ,2 t  - 
2 room engine .performance- tests. These tests show 
-- 55 that.carburetor lcing depends primarily UlOOn 

(CI. 44-.. 70,) 
2 
he bare statist-ics-of Tble I-coupled--,with the 
 common experience:ef -a.ll :au.omoti.ve .users serves 
te -izdica-te the magnitude-of--the lòröblem ,of-en- 
g-inc 'stall-ing-enccunered -under-c0ol, humid 
5 -peratu.re-con4itons. However, it-is.signlficnt te 
note Chut this -probtem bas of -late become of 
increused importance d-ue te certain speci:fic 
tors. First, most -post«var-cars are--now prov.ided 
without a manuat throttle se-that cC-Ùwners :are 
10 .no -longer able t0increase the id!e 'sped .during 
thewrm-up period %o- prevent stalling. Second, 
he -id'le speed of cars-vi-th Utòmatic "transmis- 
sions is rather-critical-during a warm-up.and 
Tastest -idle which may 'be -used-must net be .too 
15 us.t, incresing -the criticali, ty "of stalting 'conti- 
tions. Third, stull.ing -of a -car with uutomatic 
transm, issien frequently dees net occur untii the 
driver ïs ready te acceterate, se .that just at %his 
most i'nconvenient rime it is necessary.to shift 
20 the car te neutral, restrt the engine, ancl shift 
back into-gear; magnifying-the inconvenience of 
frequent staHs. A fourth factor- affecting 
magrfitude of stalling difficulties-relates te the 
volatility oî the fuets new provided -for uutomo- 
:2"5 rive -use. The-volatility of-commercial fuels-over 
a period of years has-been increased sufficieritly 
te -i.ncrease stalling -diffiCulties 's will be :brought 
out herein. 
.On -investigating %his ]oroblem,. it has 'been de- 
30 termined that the cause of Tepeated engine ta-ll- 
ing :in cool, humid weather 4s the formati0-of ice 
n-the carburetor of the engine. On a cool, moist 
day, gasoli-ne evaporating.in the carburet0r exerts 



mospheric temperature and humidity conditions. 
The tests show that stalling difliculties due fo 
ice formation in the carburetor are not encoun= 
tered below about 30 ° F., nor above about 60 ° F. 
when employing fuels having conventional vOla= 
tflity characteristics. Simflarly, these tests de= 
monstrate that stalling is only encountered when 
the humidity is in excess of about 65 %. 
Another factor having a bearing on the foïma- 
tion of ice in the carburetor, is the volatility 
of the fuel employed. To determine this effect 
Iaboratory cold room tests were conducted to 
evaluate the stalling characteristics during warm- 
up of a number of ïuels varying in volatility. In 
these tests a 1947 Chrysler car was Lustalled in a 
room equipped with temperature and humidity 
controls. While the temperature and humidity 
were maLutained at particular levels, the stalI- 
ing characteristics of the car were determined 
during the warm-up period. The procedure 
ployed was to start the car and to thon imme- 
diately raise the engine speed to 1500 R. P. M. 
This speed was maintained for 30 seconds, aïter 
which the engine was allowed to idle for 15 sec- 
onds. If the engine stalled belote 15 seconds 
had expired, the car was agair&. :started and 
raised to a speed of [500 R. P. M. for 30 seconds, 
while if stalling did not occur, the speed was 
mediately increased fo 1500 R. P. M. after the 
15 second idling rime. The alternate cycles 
30 seconds at 1500 R. P. M. followed by 15 sec- 
onds ai idling were repeated untiI the englue 
was completely warmed up. The number of stalls 
encountered durLug this procedure, and up to 
the time of complete engine warm-up were thon 
recorded. Tests were conducted at 40 ° F. and at 
a relative humidity of 100% employing three 
fuels of varying volatilities. The most volatile 
fuel was a premium grade of commercial gaso- 
line having a 10% A. S. T. M. distillation point 
of 110 ° F., a 50% point of 190 ° F., and a 90% 
point of .94 ° F. It was round that this fuel 
sulted in about 14 or 15 stalls du_ring warm-up. 
A medium volatility fuel was also tested, con- 
sisting of a regular grade commercial gasolLue 
having A. . T. M. distillation characteristics 
such that 10% distilled at 121 ° F., 50% distilled 
at 220 ° F, and 90 % distilled at 34.o F. The hum- 
ber of stalls encountered with this fuel were 11. 
Finally a low volatility gasoline was subjected 
to the saine test procedure. The gasoline had 
A. S. T. M..distillation 10, 50, and 90% points, 
at 126 ° F., .0 ° F., and 387 ° F. It was round that 
5 stalls were encountered with this fuel. 
As indicated by these data, carburetor icing 
is related to the volatility of the fuel employed. 
Thus, the Ieast volatile fuel tested above, hav- 
ing a 50% distillation point, of 270 °, only 
sulted in 5 stalls, while the highest volatility fuel, 
having a 50% distillation point of 190 ° F., 
sulted in 15 stalls. Extrapolating these data as 
to the volatility of the fuel, it appears that a 
fuel having a volatility such that the A. S. T. M. 
50 % distillation point is 310 ° Fo, or higher would 
not be subject te stalling dflïiculties during warm- 
up. If must be appreciated, however, that a 
fuel having A. S. T. M. distfllation characteris- 
tics of this nature would not be desirable as 
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- possible  rreïaè the quantity of additives' 
required to overcome icing problems with the 
volatflity of the fuel to be improved. In other 
words, smaller proportions of additives may be 
OE employed with fuels of relatively low volatility, 
while higher proportions of additives may be 
quiredwith fuels of higher volatflity. 
It bas now been discovered that distinct oper- 
ating conditions are secured with ïespect to stalI- 
1{) ing providing a ïelatively small critical amount 
of an aliphatic thioether of a mono-carboxylic 
acid be utilized. The preferred monocarboxylic 
acid is selected ïrom the class consisting of acetic 
aèid, propionic acid and butyric acid. Especially 
1 desirable compounds are those represented by 
the formula CxI-I+--S--(CH)COOH wherein 
 represents an integer from 8 fo 24 and wherein 
 represents an integer from 1 fo 3, as for ex- 
ample, decyI, lauryl, 2-ethylhexyI, tetradecyl, 
2) cetyl and stearyl mercaptoacetic acids and mer- 
captopropionic acids. 
The amount o£ the aliphatic thioether of a 
monocarboxylic acid employed should be appre- 
ciably Iess than about 1% by volume based upon 
2 the volume of gasoline present. The .preferred 
concentration is in the range £rom about .05% 
to .5%, especially in the range from about .1 to 
.3 % by volume. 
The compounds of the present invention when 
employed in motor ïuels, as for example, boilLug 
below about 450 ° F., are particularly effective 
when used in conjunction with various esters. 
Esters which are suitable for combLuing with the 
compounds of the present invention, as hereLu- 
belote described, preferably Luclude the esters, 
or partial esters, of common polyhydric alcohols 
and any suitable organic acid. Apparently the 
esters of any suitable polyhydric alcohol and any 
suitable acid may be used with satisfactory re- 
sults. For example, the esters of ethylene and 
polyethylene glycol, glycerol and the like formed 
with higher acids such as oleic acid, ricinoleic 
acid, naphthenic acids, and other related com- 
pounds of the saine general character are quite 
satisfactory. RicLuoleic acid, which is a major 
constituent of castor off, has been round to be 
quite satisfactory for this purpose. 
Other esters than those Iisted above may be 
used if desired. For example, the monooleate or 
dioleate of pentaerythritol and various analogous 
derivatives of sorbitol may be employed. Fur- 
ther specific examples are sorbitan monolaurate 
(sorbitan being a partially dehydrated sorbitol), 
sorbitan mono-palmitate, or the corresponding 
monostearate, monooleate, or trioleate, ester, or 
the polyoxyalkalene derivatives of any of these 
sorbitol esters. 
The above esters may be employed in a con- 
centration preferably less than about 1% by 
volume based upon the volume of gasoline 
present. The preferred concentration is in the 
range from about .05 to .5%, especially in the 
range from about .1 to .3% by volume. 
The present invention may be more fully 
understood by the following examples illustrat- 
ing the saine. 
Example 1 
Motor gasolLues containLug the addition agents 

regards warm-up time, cold engine acceleration, of the present invention were tested by the 
economy and crank case dilution. However, LU 70 "Simulated Carburetor IcLug Test." This test is 
appreciating the scope of the present invention, conducted as follows: 
it is important to 'note that this invention is only 
of application fo gasoline fuels having an A.S. SIMULATED CARBURETOR ICING TESTS 
T. M. 50% distillation point below about 310 ° F. 500 ml. of gasoline is cooled to about --10 ° C. 
At the same time, as will be brought out, if is 75 in a Dry Ice-acetone bath and thon added to an 
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"Oster 1Mixer" (similar in desigr te a "Waring 
Blendor"). After the gasoline is warmed te 
above 0 ° C. by the mixer chamber, 100 ml. of 
distilled water is added and while stirring, the 
temperature is austed te exactly 5 ° C. by the 
addition of small pieces of Dry Ice. A tall-form 
polished stainless steel beaker of about 400 ml. 
capacity which was previously immersed in the 
gasoline is inserted in the top of the mixer se the 
bottom of the beaker was about 1½" below the 
top of the mixing chamber. While stirring, 100 
ml. of acetone (atroom temp.) was added te the 
beaker and after one minute, 50 grams of pul- 
verized Dry Ice was added te the acetone in the 
beaker. Power was shut off after one minute 
and the exterior of the beaker was examined te 
determine the extent of ice deposition caused by 
the freezing mixture. The results of a series of 
experiments is given in Table L 
TABLE I 
WARING BLENDOR CARBURETOR ICING TESTS 

Heptane .................... 

Appearsnce of Beaker 
at End of Test 

Thick, tenacious coat- 
ing of mflky ice 
proximately 
thick on bottera and 
" thick on sides of 
beaker. 
Hard brittle icc cov- 
ering part of bottom 
and sides. 
Mushy, milky ice, 
vcry rhin on sides, 
A«" on part of bot- 
rem, removcd very 

Weight of 25 
Ice Adhering 
te Beaker, 
Grams 

16. 5 
3O 

5.4 

1.5 35 

B[eptauc ÷ 0.1 Weight Per 
cent Lauryl Mercaptoacc- 
tic Acid (1). 
Heptane ÷ 0.1 Wcight Per 
cent 0/50 Lauryl Mer- 
captoacetic Acid--Poly- 
ethYlene Glycol di, triric- 
inoleate. 

From the above it is apparent that excellent 40 
results are obtained when utilizlng the aliphatic 
tkioethers of monocarboxylic acids and that par- 
ticularly fine results are secured when these thlo- 
ethers are used in c0njunction with various 
esters. 45 
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What is claimed is: 
1. A composition comprising a mixture of 
hydrocarbons boiling in the gasoline boiling 
range containing frein about .05 te 1% by volume 
5 of an aliphatic thioether of a mono-carboxylic 
acid which is selected frein the class of com- 
pounds represented by the formula 
CxHx+1--S-- (CH) COOH 
10 wherein æ represents an integer from 8 te 25 
and y represents an lnteger from 1 te 3. 
2. Composition as defined by claim 1 wherein 
said thioether comprises lauryl mercaptoacetic 
acid. 
3. A composition comprising a mixture of 
hydrocarbons boiling in the gasoline boiling 
range containing from about .05 te 1% by Volume 
of an aliphatic thioether of a monocarboxylic 
acid which is selected from the class of com- 
pounds represented by the formula 
CxH+I--S-- (CH2) COOH 
wherein oe represents an integer from 8 te 25 and 
y represents an integer from 1 te 3 and from 
about .05 te 1% by volume of an ester selected 
from the class consisting of a polyhydric alcohol 
and a higher fatty acid, and a polyhydrlc alcohol 
and a naphthenic acid. 
4. Composition as defined by claim 3 wherein 
said thioether comprises lauryl mercaptoacetic 
acid and said ester comprises polyethylene glycol 
ditriricinoleate. 
 R. JONES. 
JOHN O. SIVIITH, Jt. 
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